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Quota Usage Management Process Overview 
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Define classes 



Define Usage Policies 



Apply Quotas 



Define a plurality of quality of service attributes 
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Define a plurality of classes 

• assign QoS attributes to each class 

• assign storage class ID to each class 
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i Assign cost for each defined class T 
I 1 
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Define and report usage quota policies for users 

• assign file owner IDs 

• assign group IDs 

• assign usage quotas 

• send quota information to SMS 
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Track quota usage 
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Aggregate quota usage 
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► optional 



Enforce quota usage 



— 270 



Generate Reports about Usage Quotas 
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Store data by class in accordance 
with quota usage limits 
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Fig. 2 



Storage Class/Storage Class ID (SCID)/Storage Class Cost per unit 

(e.g Adequately Reliable/ 1 / x$) 


Very highly 
reliable/ 5 / 5x$ 


2500 creates/sec 


RAID 5 




5 msec 


100 Mbps 


Highly reliable/ 4 
/4x$ 


2000 creates/sec 


RAID 3 




10 msec 


10 Mbps 


Very reliable / 3 
/3x$ 


1 500 creates/sec 


RAID 2 




15 msec 


10 Mbps 


Reliable/ 2 / 
2x$ 


1 000 creates/sec 


RAID 1 




20 msec 


10 Mbps 


Adequately 
reliable/ 1 / x$ 


500 creates/sec 


RAID 0 




25 msec 


10 Mbps 
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Quality of Service 
(QoS) Attributes 


Performance 


Reliability 


Availability 


Latency 


Bandwidth 



Quota Usage Definition and Reporting 
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Add file owner 
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Configure file owner 



430 



Assign storage class usage quotas to file owners and report 
quotas to SMS. 
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SMS creates storage class usage quota limits 
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SMS stores storage class usage 
quota limits in the CDB 
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SMS contacts Quota Usage Server 
for current quota usage information 
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Quota Usage Server retrieves info 
from quota usage database 
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Quota Usage Server sends information to SMS 
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SMS includes current quota usage information in report 




Fig. 4 



Quota Usage Tracking 
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Gateway Service node receives 
a create, delete, or modify 
request e.g. change file length 
from a user 
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Gateway Service node reads from MDS the metadata for the 
file. Alternatively, the Gateway Service node reads its 
cached metadata for the file 
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Gateway Service node checks for quota limit exceeded 
(or nearly exceeded) notification for a file system or user 
from Quota Aggregation and Enforcement Service, which 
depends on usage tracking set by customer 
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Is 

notification 
present? 



YES 



Gateway Service node sends 
rejection due to quota usage 
limits exceeded and discontinues 
processing the request 



530 



NO 



Gateway Service node executes request 
and sends to MDS the metadata update 
which includes e.g. change to file size 
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MDS updates file information for 
the user ID contained in the update 
request 



Quota Usage Updater synchronously updates usage 
information in the Quota Usage Database for the file 
owner in all the partitions within the file system 



Quota Usage Updater dynamically creates entry for 
user if no user ID exists in Quota Usage Database and 
uses policy for creating quotas 
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^End^ 



Fig. 5 



Quota Usage Aggregation and Enforcement 
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Quota Usage Aggregation and 
Enforcement Service node polls the CDB 
for quotas by file system and user 
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Quota Usage Aggregation and 
Enforcement Service node periodically 
polls the Quota Usage Database in each 
partition for quota usage information 



Quota Usage Aggregation and 
Enforcement Service node checks 
whether the quota limit (hard or soft) 
for a file system or user has been 
exceeded 



Quota Usage Aggregation and Enforcement 
Service node sends notification to Gateway 
Service node that the quota limit for the file 
system or user has been exceeded or nearly 
exceeded. 



Quota Usage Aggregation and 
Enforcement Service node creates a quota 
table which includes a quota limit for each 
file system and user for which a quota 
limit has been set. The quota limit can be 
a hard or soft limit. 
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Quota Usage Database sends quota information to Quota 
Usage Aggregation and Enforcement Service node 
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Quota Usage Aggregation and Enforcement Service 
node aggregates the quota usage information it 
receives from every partition in the file system and 
adds it to the appropriate quota table 
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Is 



quota limit ) • 
exceeded? / 



NO 



YES 



Fig. 6 



